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The scientific investigaton carried out under the AFOSR Grant
in guestion has evolved, during its five year duration, into
two phases: Phase one (roughly, from June 1, 1976 through 1977)
and phase two (rouchly from 1977 throuchout the end, December 31,
1981).

Fhase one. This initial phase refers to my research work carried
out jointly with Dr. Andrzg}Manit;us (Centre de Recherches Mathe-
matigues, Universite de Montreal). It focused primarily on
function space controllability properties (of interest in track-
ing problems) and in stabilizability progerties(with arbitrarily
preassigned exponential decay) for linear retarded control systems
having delays in their dynamics. These efiforts have given rise to
publications [13],[21,[3].. Announcements of our research results
were made, as theyv were obtained, &t various conferences, inclucé-
ing: (i) 1976 John Hopkins conference on Information anc Systems;
(ii) 1976 wWorkshopos at Catalina Island (Lcs Anceles), organizecd
by the University of Caliiornia, Los Anogeles, Dezarument oI
Svstems Science; (iii) First International Symposium on Dyrai . -
cal Svstems, 1976 Universityv of Florida, Gainesville; etc. Tho.z
results have inspired other researchers who have extended them

to neutral systems.

opcsal, of this Grant, ample ground
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Thus, it was asserted, the
semigroup theory appeared to be capable of providing an altogether unexpected
unifying approach to all these classes of apparently diverse dynamical
systems. It was therefore natural to enlarge the original investigation as
Publications arising from this work are
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e first phase of work supported under the grant focused primarily on func-
tion space controllability properties, of interest in tracking problems, and
in stabilizability properties, with arbitrarily preassigned exponential decay,
Tor linear retarded control systems having delays in their dynamics. The
second phase of work ample ground and evidence was provided that delay
differential equations of retarded and neutral types on the one hand and dis-
tributed parameter systems of parabolic and hyperbolic types on the other
hand are, somewhat surprisingly, closely related. It was pointed (CONTINUED)

OD , %", 1473  eoimion oF 1 OV 65 18 OBSOLETE UNCLASSIFIED

SECURITY cn.g cnnu? THiS T@m_mmoa)

;a 4 ma T T 'c._ TR TN TR

w .—M AL R S Wm.«}wﬁm

il

Rkl

Ak

-
)

IR |

’

J:
¢




i

retarced and neutral types on the cne hand and distributed para-
meter systems of parabolic ané hyperbolic types on the other.

hand are (so%ewhat surprisingly) closely related. It'was pointed
out that it is particularly within the context of sem%group

theory that this link is brought up to light. Thus, lt'WéS assert-
ed, the semigroup theory appeared to be capable of providing in
altogether unexpected unifying approach to all these clas?fs o
apparently diverse dynamical si stems. It was therefore natural
to enlarge the original investication as to include boundéry
control systems. The scientific publications that have since re-
sulted under this grant attest to the correctness.of the pro-
pcsed direction of investigaticn: see publications [4? EhTOU?h
[14]. Phase two of this grant =as carried out either incegenc-
ently by myself, or else jointlv with a Pcst-Doctoral FeIIOf

(Dr. I. Lasiecka)Abrief sketch of the contents of these wornf'
follows. Papers [%]) and [9] é=zvelico an effective input-solution

i ki i ti along with
formula to study bouncdary inpuz hycerbolic eguations, S

el

a study of regularity propertizs of their solutions. Pa;:ers led,
i8l,r103,0111,012],013] study +v=rious types of boundax:‘y l?eéb?;kted
stabizations problems for both —arabolic and hyperbol?c dlsuﬂ‘:le
systems, where the boundary fesZback is of an easily 1mi>]'ement;
form, Papers [7] and [14] foci:= on well-posedness questions Oh
such boundary feedback systems. There is a consistent approac

i i on in-
throughout these boundary contz>l papers, which is based on

! iati of vara-
put - solution formulas. Thesz zre a sort of "variation L i
B - = . : orv in the
meter" formulas and are rooteZ in ccsine operator theor} .
: R S 1 ;3 he parabolic
hvoerbolic case [4,9], and in =s==igroup theory in t

cese,
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N.4, July 1978, pp 599-645.
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function space controllablllty and lcedback stablllzablllty

of linecar retarded _systems, IEEE Transactions on Automatic

Control, vol AC-23, N.4, EFugust 1978, pp. 659-665.

A. Manitius and R. Triggiani, New Results on Functional
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Conference on information and Systems,John Hopkins University.

R. Triggiani, A cosine operator approach to modellnc_pQEpCayv
inputs problems for hyperbolic systems. Proceedings of 8th
IFIP Conference on Optimization Technigues, University of
Wirzburg, West Germany, September 1977, Springer-Verlag

Lecture Notes on Control Sciences, N.6 (1978), pp. 380-390.

S. Nelson and R. Triggiani, Analytic properties of cosine

operators, Proceedings Amer. Math. Soc. vol 74 (1978),pp.
101-104.

R. Triggiani, On Nambu s boundary stabilizability problem
for diffusion processes J. Differ. cauat, vol 33 (1979),
pp. 189-200. Also, Proceedings In;ernatlonal Conference on
Recent Advances in Differential Eguations, Miramare-Trieste
(Italy), August 1978, Academic Press, Alsc, Proceedings
International Conference on Svstems Arnalvsis, I.R.I.A.,

Paris, 1978.

R. Triggiani, Well-posedness and regularity of boundary
feedback parabolic systems, J. Differ. Eguat., 36, 347-362
(1580).

R. Triggiani, Boundary feedback stabilizability of parabolic

eguations, Applied Math. and Optimization, 6, 202-220 (l280:

I. Lasiecka and R. Triggiani, A cosine operator approach to
modeling L,[0,T;L,(T)] boundary input hyperbolic equations
Applied Math and Optimization, 7, (1981), pp. 35-83.

I. Lasiecka and R. Triggiani, Hvperbolic ecuations with

Dirichlet boundary feedback via position vector: regular. _EY
and almost periodic stabiiization, Fart 1, Applied Matnematics

and Optaimization, 8 (1981,, pp. 1i-37.
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I. Lasiecka and R. Triggiani, Part 1I, Applied Matlematics
and Optimization, 8 (1982), pp. 103-130,

I. Lasiecka and R. Triggiani, Part II1I, Applied Mathematics
and Optimization, to appear.

I. Lasiecka and R. Triggiani, Stabilization and Structural
Assignment of Dirichlet boundary feedback parabolic equatlons,
submitted to SIAM J. Control & Optimiz,

I. Lasiecka and R. Triggiani, Feedback semigroup and cosine

operators for boundary feedback parabolic and vaerbolnc

ecuatlons Journal of Differential Eguations, to appear.
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